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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a short-circuit defect due to the 
rubbing treatment between micronized pixel electrodes. 
SOLUTION: A liquid crystal display is provided with a counter 
substrate 2 having an oriented surface 20T, a picture element substrate 
1 having similarly the oriented surface 20B and a panel structure 
equipped with a liquid crystal layer 3 held between both oriented 
surfaces 20T, 20B. The counter substrate 2 is equipped with a counter 
electrode 5 continuously formed along the oriented surface 20T. The 
picture substrate 1 is equipped with at least plural numbers of 
switching element 7, a flattened film 18 for levelling rugged parts by 
coating the switching elements 7, and a picture element electrode 6 
which is dividedly formed on the flattened film 18 along the oriented 
surface 20B and is individually driven by the switching elements 7. The 
picture element electrode 6 is constituted of a transparent electrically 
conductive film which is made thin within the thickness range of lOnm to 60nm, thereby preventing the 
generation of fiber chips in the course of rubbing process. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ***★ s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It has the panel structure equipped with the opposite substrate which has an orientation side, 
the pixel substrate which similarly has an orientation side, and the liquid crystal layer held between both 
orientation sides. Said opposite substrate is equipped with the counterelectrode continuously formed 
along this orientation side. The switching element of at least plurality [ substrate / said / pixel ], It has the 
pixel electrode which it is formed in division on this flattening film along the flattening film which covers 
this switching element and buries irregularity, and an orientation side, and is separately driven by this 
switching element. Said pixel electrode is a liquid crystal display with which thickness consists of 
transparence electric conduction film thin-filnvized in the range which is lOnm - 60nm. 
[Claim 2] Said pixel electrode is a liquid crystal display according to claim 1 each other separated at 
intervals of 5 micrometers or less. 

[Claim 3] It is the liquid crystal display according to claim 1 which said pixel substrate contains the 
orientation coat which covers this pixel electrode, and rubbing processing is performed to this orientation 
coat, and forms an orientation side. 



[Detailed Description of the Invention] 

[0001] . 

[Field of the Invention] This invention relates to the liquid crystal display of a active-matrix mold. It is 

related with the structure of a pixel electrode in more detail. 

[0002] 

[Description of the Prior Art] The liquid crystal display is briskly used for television, graphic display, etc. 
Also in it, especially the liquid crystal display of a active-matrix mold has high-speed responsibility, and 
fits high pixel number-ization, it is expected as what realizes high-definition-izing of a display screen, 
enlargement, colorization, etc., and there are some which researches and developments were furthered 
and were already put in practical use. The liquid crystal display of a active-matrix mold has the flat panel 
structure which generally consists of a pixel substrate, an opposite substrate, and a liquid crystal layer 
held among both. The conventional structure of a pixel substrate is shown in drawing 2 . The pixel 
substrate 101 uses transparence plates, such as glass, and accumulation formation of the switching 
elements 102, such as a thin film transistor, is carried out on it. Since it is easy by a diagram, only one 
switching element is shown. This switching element 102 is covered with the flattening film 103, and 
patterning formation of the pixel electrode 104 which consists of transparence electric conduction film on 
it is carried out. Rubbing of the front face of the pixel electrode 104 is carried out in the predetermined 
direction by the cloth material (bufO 105, and it constitutes the orientation side over a liquid crystal layer. 
In addition, rubbing is performed after covering the pixel electrode 104 with a predetermined orientation 
coat depending on the case. With this structure, in order to bury a switching element 102 and the 
irregularity of wiring, the flattening film 103 is used. The flattening film 103 serves as an indispensable 
component with detailed-izing of a pixel. Since patterning of the pixel electrode 104 is carried out on this 
flattening film 103, the orientation side is extremely excellent in surface smoothness. Therefore, rubbing 
using the cloth material 105 can carry out to homogeneity, and can control the abnormalities in 
orientation of a liquid crystal layer notably. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since flattening of the orientation side was carried 
out, the level difference 106 in the edge of the pixel electrode 104 by which patterning was carried out to 
reverse has come to be conspicuous. The fiber 107 of the cloth material 105 was caught in this level 
difference 106, this could be deleted, and the dust (buff dregs) 108 of the minute organic substance was 
generated. These buff dregs 108 adhere to an orientation side, and intervene between the pixel electrodes 
104 which adjoin depending on the case. The buff dregs 108 use a cellulose as a principal component, 
adsorb moisture etc., and cause current leak. Current leak arose, when the buff dregs 108 adhered over 
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between the adjoining pixel electrodes 104, it became the point defect which is a pixel and appeared, and 
the technical problem that display grace was spoiled remarkably occurred. Since the amount of leakage 
current of the buff dregs 108 reached a 10-10 A grade to the leakage current level of the thin film 
transistor which constitutes a switching element 102 being for example, a 10*13 A grade, it had become 
the serious cause of a point defect. These buff dregs 108 could not be easily removed by ultrasonic 
cleaning, but a cure was desired. 
[0004] 

[Means for Solving the Problem] The following means were provided in order to solve the technical 
problem of a Prior art mentioned above. That is, the liquid crystal display concerning this invention has 
the panel structure equipped with the opposite substrate which has an orientation side, the pixel 
substrate which similarly has an orientation side, and the liquid crystal layer held between both 
orientation sides as a fundamental configuration. Said opposite substrate is equipped with the 
counterelectrode continuously formed along this orientation side. Said pixel substrate is equipped with 
the pixel electrode which it is formed in division on this flattening film along the flattening film which 
covers two or more switching elements and these switching elements, and buries irregularity at least, and 
an orientation side, and is separately driven by this switching element. Said pixel electrode consists of 
transparence electric conduction film thin-film-ized in the range whose thickness is lOnm - 60nm as a 
description matter. In the one embodiment of this invention, said pixel electrode of each other is 
separated at intervals of 5 micrometers or less. Moreover, according to other modes, said pixel substrate 
contains the orientation coat which covers this pixel electrode, rubbing processing is performed to this 
orientation coat, and it forms an orientation side. 

[0005] According to this invention, the pixel electrode by which patterning formation was carried out on 
the flattening film consists of transparence electric conduction film thin-film-ized in [ thickness J lOnm - 
60nm. By thin-film-izing the pixel electrode located in the maximum upper layer along an orientation 
side, the level difference which appears in an orientation side is controlled. Thereby, generating of the 
buff dregs at the time of rubbing processing (dust of the organic substance) is prevented, and it becomes 
possible to suppress a pixel inter-electrode short circuit defect. 
[0006] 

[Embodiment of the Invention] An operation gestalt with the best liquid crystal display applied to tnis 
invention with reference to a drawing below is explained to a detail. Drawing 1 is the typical sectional 
view showing the fundamental configuration of this liquid crystal display. This liquid crystal display is 
assembled using the pixel substrate 1 and the opposite substrate 2 of a couple by which confrontation 
arrangement was carried out through the predetermined gap so that it may illustrate. The pixel 
substrate 1 is equipped with orientation side 20B, and, similarly is equipped with orientation side 20T for 
the opposite substrate 2. The liquid crystal layer 3 is poured into the gap of both the substrates 1 and 2, it 
is pinched by the orientation sides 20T and 20B from the upper and lower sides, and the orientation 
condition is controlled. For example, the pneumatic liquid crystal layer 3 pinched by the orientation sides 
20T and 20B by which rubbing was carried out in the direction which intersects perpendicularly mutually 
presents a twist orientation condition as everyone knows. The opposite substrate 2 is equipped with the 
counterelectrode 5 continuously formed along with orientation side 20T. The pixel substrate 1 is equipped 
with the pixel electrode 6 which it is formed in division on the flattening film 18 along with the flattening 
film 18 which covers two or more switching elements 7 and this switching element 7, and buries 
irregularity at least, and orientation side 20B, and is separately driven by the switching element 7. This 
switching element 7 consists of a thin film transistor. The pixel electrode 6 consists of transparence 
electric conduction film thin-film-ized in the range whose thickness is lOnm - 60nm as a description 
matter of this invention. Moreover, it has dissociated mutually at intervals of 5 micrometers or less, and 
this pixel electrode 6 is made detailed. Furthermore, the pixel substrate 1 contains the orientation coat 
which covers the pixel electrode 6, rubbing processing is performed to this orientation coat, and it forms 
orientation side 20B. 

[0007] Conventionally, the thickness of the transparence electric conduction film which constitutes the 
pixel electrode 6 was set as about 100-150nm. For example, 130-140nm thickness is used abundantly. 
Thus, the reason using the comparatively thick transparence electric conduction film is because the 
optimization and level difference coverage of light transmission by interference were thought as 
important. That is, if thickness is set as about 100-150nm, the echo of the light by thin film interference 
can be controlled, and optimization of permeability can be attained. Furthermore, in order to fully cover 
the level difference which appears in a substrate and to maintain the surface smoothness of an 
orientation side, about 100-150nm comparatively thick thickness was adopted. However, in this thickness, 
since the fiber of the cloth material for rubbing was caught in the edge of a pixel electrode and buff dregs 
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were generated in a large quantity, the short circuit defect between pixels had been produced. Then, the 
thickness of the transparence electric conduction film was controlled by this invention to 60nm or less, 
and the pixel electrode was formed. When it was thickness of this level, the fiber of cloth material was not 
caught in the edge of the transparence electric conduction film. Although it falls a little by interference 
about permeability, within liquid crystal panel structure, about 95% or more can be secured in a light 
region, and it is satisfactory practically. Since flattening of the substrate of the transparence electric 
conduction film has been beforehand carried out by the flattening film also about level difference coverage, 
especially a problem is not produced even if it thin-filnrizes a pixel electrode. By the way, generally the 
orientation coat which covers a pixel electrode consists of a polyimide film etc., and the thickness is 30nm 

- about lOOnm. It is preferably controlled by 40nm - about 50nm. On the other hand, if the thickness of 
the transparence electric conduction film which constitutes a pixel electrode is controlled to 60nm or less, 
since the level difference of an end face will be substantially eased with an orientation coat, buff dregs are 
hardly generated. It is difficult to acquire a uniform presentation on the other hand, if thickness of the 
transparence electric conduction film is thin-film[ super-] -ized to lOnm or less. So, in this invention, lOnm 

- 60nm is set up as optimal thickness range of the transparence electric conduction film. For example, if 
transparence electric conduction film, such as ITO, is formed by sputtering in [ thickness ] 30nm**5nm, 
the thickness conditions of this invention can fully be fulfilled. In this case, since the fiber of cloth 
material is hardly caught in the edge of a pixel electrode and buff dregs are not generated, the short 
circuit defect between pixels can be prevented. In addition, generally, buff dregs have the high field 
copies-bound-together-in-one-volume effect of the invention which especially spacing of a pixel electrode 
made detailed to 5 micrometers or less since it was minute, and a point defect can be controlled 
substantially. The ingredient of the transparence electric conduction film is not restricted to ITO, and 
may use tin oxide and an organic transparence electrical conducting material. 

[0008] With reference to drawing 1 , the configuration of this liquid crystal display is explained concretely 
succeedingly. The pixel substrate 1 has the pixel 4 which carried out matrix arrangement. In addition, 
only one pixel is taken out and expressed by a diagram. The pixel substrate 1 is divided into a 
management, the medium-rise section, and the lower layer section. The management contains the pixel 
electrode 6 formed every pixel 4, and patterning formation is done on the flattening film 18. This pixel 
electrode 6 consists of transparence electric conduction [ which was mentioned above ] film by which 
thickness was set as lOnm - 60nm like. The pixel electrode 6 is covered with the orientation coat which 
consists of polyimide etc., rubbing is given to this orientation coat by cloth material etc., and it forms 
orientation side 20B. On the other hand, the lower layer section includes the signal wiring 9 which 
supplies a predetermined picture signal to the train of a switching element 7 corresponding to each train 
of the scan wiring 8 which scans the line of a switching element 7 corresponding to each line of the 7 pixel 
switching element 4 which drives each pixel electrode 6, and a pixel 4. In addition, the switching element 
7 consists of thin film transistors, and uses the semi-conductor thin film 10 which consists of 
polycrystalline silicon etc. as a barrier layer. On the semi-conductor thin film 10, patterning formation of 
the gate electrode G is carried out through gate dielectric film. This gate electrode G is following the scan 
wiring 8 mentioned above. The thin film transistor equips the both sides of the gate electrode G with the 
source field S and the drain field D. One drawer electrode 11 has connected with the source field S side, 
and the signal wiring 9 mentioned above is followed. The drawer electrode 12 of another side has 
connected with the drain field D. In addition, in addition to the thin film transistor mentioned above, the 
auxiliary capacity 13 is also formed in the semi-conductor thin film 10. This auxiliary capacity 13 uses the 
semi-conductor thin film 10 as one electrode, and uses auxiliary wiring 14 as the electrode of another side. 
Gate dielectric film and the dielectric film of this layer intervene among two electrodes 10 and 14. In 
addition, the gate electrode G, the scan wiring 8, and the auxiliary wiring 14 consist of the same layer, 
and are electrically insulated from the drawer electrodes 11 and 12 with the 1st interlayer insulation film 
15. 

[0009] It is placed between the medium-rise sections between a management and the lower layer section 
by the light-shielding film which has conductivity. This light-shielding film is divided into mask 
light-shielding film 16M and pad light-shielding film 16R These light-shielding films 16M and 16P 
consist of a metal membrane. Along with the line writing direction of a pixel, patterning of mask 
light-shielding film 16M is carried out continuously, and they shade a switching element 7 selectively at 
least. Mask light-shielding film 16M are pinched from the upper and lower sides with the 2nd interlayer 
insulation film 17 and the flattening film 18, and are insulated from the lower layer section and a 
management. Mask light-shielding film 16M are held at fixed potential equal to the potential of a 
counterelectrode 5. On the other hand, patterning of pad light-shielding film 16P is carried out discretely 
every pixel 4. It is placed between the contact sections C between corresponding pixel electrodes 6 and 
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switching elements 7 by pad light-shielding film 16P, and they aim at the electrical installation and 
protection from light. 

[0010] Finally, the manufacture approach of the active matrix liquid crystal display shown in drawing 1 is 
explained to a detail. The pixel substrate 1 consists of glass or a quartz, and forms the semi-conductor 
thin film 10 with a reduced pressure CVD method on this pixel substrate 1. For example, this 
semi-conductor thin film 10 consists of polycrystalline silicon deposited on about 50nm thickness, and is 
used as a barrier layer of a thin film transistor. After membranes are formed, patterning of this 
semi-conductor thin film 10 is carried out to the shape of an island, the semi-conductor thin film 10 top - 
for example, Si02 from - the becoming gate dielectric film is formed. Here, as an ingredient of the 
semi-conductor thin film 10, amorphous silicon etc. may be used other than polycrystalline silicon. 
Moreover, as an ingredient of gate dielectric film, it is Si02. SiN, tantalum oxide, these cascade screens, 
etc. may be used for others. 

[0011] Next, the scan wiring 8, the gate electrode G, and auxiliary wiring 14 grade are simultaneously 
formed on the pixel substrate 1. For example, after depositing polycrystalline silicon in about 350nm 
thickness with a. reduced pressure CVD method, an impurity is doped, low resistance -ization is attained 
and patterning is carried out to a further predetermined configuration. As an ingredient of these scan 
wiring 8, the gate electrode G, and the auxiliary wiring 14, metals, such as Ta, Mo, aluminum, and Cr, 
those silicide, a polycide, etc. may be used other than polycrystalline silicon. Thus, the thin film transistor 
which consists of the semi-conductor thin film 10, gate dielectric film, and a gate electrode G is formed, 
and it becomes a switching element 7. In this example, although this thin film transistor is a planar mold, 
it may adopt a forward stagger mold, a reverse stagger mold, etc. Simultaneously, the auxiliary capacity 
13 is also formed in the semi-conductor thin film 10. 

[0012] Next, PSG etc. is deposited in about 600nm thickness with an ordinary pressure CVD method, and 
the 1st interlayer insulation film 15 is formed. This 1st interlayer insulation film 15 has covered the scan 
wiring 8, the gate electrode G, and auxiliary wiring 14 grade which were mentioned above. Opening of the 
contact hole which arrives at the source field S and the drain field D of a thin film transistor is carried out 
to this 1st interlayer insulation film 15. On the 1st interlayer insulation film 15, patterning formation of 
signal wiring 9 or the drawer electrodes 11 and 12 is carried out. For example, aluminum is deposited in 
about 600nm thickness by the sputtering method, patterning is carried out to a predetermined 
configuration, and it is processed into signal wiring 9 and the drawer electrodes 11 and 12. It connects 
with the source field S of a thin film transistor through a contact hole, and, similarly one drawer electrode 
11 connects the drawer electrode 12 of another side to the drain field D of a thin film transistor through a 
contact hole. As an ingredient of these signal wiring 9 and the drawer electrodes 11 and 12, Ta, Cr, Mo, 
nickel, etc. may be used other than aluminum. 

[0013] The 2nd interlayer insulation film 17 is formed on signal wiring 9 or the drawer electrodes 11 and 
12, and these are covered. For example, PSG is deposited in about 600nm thickness with an ordinaiy 
pressure CVD method, and the 2nd interlayer insulation film 17 is formed. Opening of the contact hole C 
which reaches the drawer electrode 12 is carried out to this 2nd interlayer insulation film 17. On this 2nd 
interlayer insulation film 17, mask light-shielding film 16M and pad light-shielding film 16P are formed. 
For example, Ti is deposited in about 250nm thickness by the sputtering method, patterning is carried 
out to a predetermined configuration, and it is processed into mask light-shielding film 16M and pad 
light-shielding film 16P. Mask light-shielding film 16M are in contact with fixed potential in the field 
besides a display pixel. On the other hand, pad light-shielding film 16P are in contact with the drawer 
electrode 12 through the contact hole C mentioned above. Mask light-shielding film 16M are crossed to all 
display pixel fields, and are connected mutually. 

[0014] The flattening film 18 is formed so that mask light-shielding film 16M and pad light-shielding film 
16P may be covered. This flattening film 18 has sufficient thickness, in order to bury and carry out 
flattening of a switching element or the irregularity of each wiring, the front face of the flattening film 18 
- abbreviation - it is in a perfect flat-surface condition, and patterning formation of the pixel electrode 6 
is carried out on it. Therefore, except for the level difference of the end face, irregularity does not exist in 
the level of the pixel electrode 6 at all. It is required that the flattening film 18 should generally be 
transparent and colorless. Moreover, since it is necessary to form a contact hole C, micro processing must 
be possible. Furthermore, in order to use a chemical for etching of the pixel electrode 6 etc., desired 
chemical resistance is required. In addition, since it is exposed to an elevated temperature at an after 
process, predetermined thermal resistance is required. In order to fulfill these demand characteristics, a 
desired organic material and a desired inorganic material are chosen. As an organic material, acrylic 
resin and polyimide resin are mentioned, for example. Although polyimide is excellent in thermal 
resistance, it has coloring a little. On the other hand, acrylic resin is transparent and colorless to 
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abbreviation completeness. These resin is applied by the spin coat method, a replica method, etc. As an 
inorganic material, the inorganic glass which uses a silicon dioxide as a principal component, for example 
is mentioned. In this example, suitable acrylic resin to have predetermined viscosity and bury 
irregularity is used. 

[0015] Then, the pixel electrode 6 is formed on the flattening film 18. For example, transparence electric 
conduction film, such as ITO, is formed by 30**5nm thickness by the sputtering method, patterning is 
carried out to a predetermined configuration, and it is processed into the pixel electrode 6. Furthermore, 
orientation coats, such as polyimide, are formed so that this pixel electrode 6 may be covered. Rubbing of 
this orientation coat is carried out in the predetermined direction, and it is referred to as orientation side 
20B. The opposite substrate 2 with which it becomes the last from glass etc. and the counterelectrode 5 is 
formed in the whole surface is joined to the pixel substrate 1. The liquid crystal layer 3 is enclosed with 
the gap of both the substrates 1 and 2. Under the present circumstances, orientation side 20T are 
beforehand formed also in the opposite substrate 2. For this reason, the liquid crystal layer 3 is held in 
respect of [ 20T and 20B ] orientation from the upper and lower sides, for example, twist orientation is 
carried out. 

[0016] In addition, although 3 terminal component which consists of a thin film transistor as a switching 
element 7 is used with the operation gestalt mentioned above, it can replace with this and 2 terminal 
components, such as diode, a varistor, and a metal-insulating material-metal (MM) component, can be 
used as a switching element. When using 2 terminal component, two or more matrix-like pixel electrodes, 
2 terminal component, the 1st electrode group, etc. are prepared in the pixel substrate 1 side, and the 2nd 
electrode group which intersects the 1st electrode group is prepared in the opposite substrate 2 side. In 
addition, with the operation gestalt mentioned above, the pixel electrode 6 was connected to the drain 
field D of a thin film transistor, and signal wiring 9 has connected with the source field S. However, since 
actually carries out alternating current actuation of the liquid crystal layer 3, the source field S of a thin 
film transistor and the drain field D exchanges [ the role ] by turns. 

[0017] i • i v 

[Effect of the Invention] The pixel electrode is formed on the flattening film which was explained above 

and which covers a switching element etc. like according to this invention, and buries irregularity, and 

this pixel electrode is thin-filnrized in the range whose thickness is lOnm - 60nm. Thus, by 

thin-film-izing the pixel electrode located in the maximum upper layer of a pixel substrate, the buff dregs 

generated at the time of rubbing processing were controlled, and the pixel inter-electrode short circuit 

defect is prevented effectively. 



[Brief Description of the Drawings] # 

[Drawing l] It is the typical sectional view showing the operation gestalt of the liquid crystal dis 

concerning this invention. 

[Drawing 2] It is the mimetic diagram showing an example of the conventional liquid crystal display. 
[Description of Notations] 

1 Pixel Substrate 

2 Opposite Substrate 

3 Liquid Crystal Layer 

5 Counterelectrode 

6 Pixel Electrode 

7 Switching Element 
20B Orientation side 
20T Orientation side 
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tiTElSliB2 0B*JBia-r*o 

[0007] ig^ms 6 % m.mmw&<D 
mm* 100-15 omgifcteHjesftT^fco 

13 0-14 OnnCiW^fflStlTV^o C©EfcJt 
t^^SWfcERfcffl^fcSfiH:* T»e**TOt 
i£I$©8&fl: SM* / S b >y S?*Mfl b rdkX*tb 
W%s 10 0-15 Oni^fcSJe** fcflilT 

TElRliBO¥ffltt*fiJoai, 1 0 0-1 5 0nmiSS©Jt 

imm^mmimmztirviio bfrbft#&* c©ji 

Jp-raBEES©Effil<: ^tT> ^ffl ©*£#©«$£#§ 1 o 

£b?^fc 0 *fSH-ett2W»«lOJf**6 
0n^Tfc«»bTBEE*6JftSbfc. d©@K©IS 

B«E«*EWfcLTfc^WJB4&t;ftv\ fc£ 

7-f;I/i»»*»6a9, ^©Jg&fi3 0nm~l OOnmgJft 
T'^So »SKtt4 0nm~5 0nlngJa^C»JfflI^nTI/ , ' 
5 0 cnfc»bBJl^**Ja*-S^»E«©B#* 

6 o m&Timmtnimm<D®MtfmnmcimfaWi 



WEEK©«BftHJWfiHfc bT 1 0nm~6 Onm^ISS 
LTl^*. PJAtf , I T O^oaWSIEE* 3 0nm+ 5 
ra©H#4GH'?*'<'J' * 'J * 5 *WW* *S8W 

ttCEJittBBESOEWfcWHSIoafrfcfWax 

#E£bfti^ B*M©H»fc»ttl»Jt"e**« ft 
*, Hftfc/V7*XlMI/h**** «FfcB*E*©W 
figtf 5 ft mWTKlWeMT: tfc*^*56W®S***'* < - 

teen* «.©?««: < . i«k»f»*«aw#wf«« 

[0 0 0 8] 9l«9t«pg 1 £#!SbT»PB«7r;g8© 

•iia^jiftWKawwrso B*»*i8:fTaiEBbfcB 

JMfcfcbTt''*. ft*\ H^tt l ffl©B*©#*E9 
WbT^fcbTVS. BSSSSlttiS^fc^BfiP^'P 
■tffcfc^nTV^So JJifPttaBB^W^B*** 1 
fcB«E*6*SA/ , e*9* ¥fi{bKi 8©±e><*- 

MEtfi 0nm~6 OrafcR£Snfc»lflEB»*»&ft 
5o BEES 6 U >f 5 F«fr 6 ft SEftWRK * 9 

Bt>nT*»K c©Eia«Mttfl^"^e^*** 

ftElRlffi2 0B£Jft£LtV£o CftKffU T/iSPli 
B«©BEEE6*EirrS7x'i' > y^77*E? 1 7> Bit 

4 ©&frfc*feSLT*'i' vi-yvm? 7 ©tx**fi"**S 
T&eBmsRxMX 4 ©«?ijKWCbTx-f vf-vvn 

¥ 7 ©MfcBi£©BB«^*«^*fi^»B 9 i: £3" 

A/ev^o ft**^ >y f-7 7 mm h 5 * 

HI 0*?Stt«i:bTfflv>*o ¥^f*«Mi 0©±lc« 
tlTli^S. u©y-h»®Gf±M$Lfd£«E*i!8tC« 

®$S«cf±-7!r©3ltii»8il l*«WbT*0, ma 
bfc€^EIS9{cag!bTV^5 0 KW>SWDKttt 

iwmmmmi 2««RbT^«. ft*?. *w«nm 
»*2nT^5. c©ffiSj^ai 3«¥Si*si)Si 0* 

-7?©»Bii:bMI&E^l 4^ffi^©»«ifc-r5o BE 

s 1 0 . 14 ©Hicy- hVMMi:mm<Dmm#mtMY 

ftbT^S. ft*. y-F*«iG, ^SESi8Rtf*lit) 
BESS 1 4ttBI-E*6ft!K ^lEBJfiSISl 5lc* 
0, 5ltHSffil 1. 1 2^6E«WKtt»**iTir^*o 

[0009] ±m&kTm&t<Dm<D f S s m&tzimn& 
%wr«i8)tJS35>^ftbTv>So c©ii)tii«vx^ji 

3W1 6Mfc/^ KSetEl 6 PfcK^MWStiT^S. 
Cltx5>©ji^l 6M, 1 6Ptt*Eil*»6ft*o ^7 

y^n, '>ft<fcta5»w»c^y^4'*?7*a 
^■T5o vx^ii^i 6M«^2is$fei^Mi 7fttf 



(4) 

5 

¥fflffclSl 8££D±Tfr&fl£8S4ra3D, TM&R 
tfJJI»frS»»SttT^*. VX^igftJgl 6M(±0IJ 

So -fS. f\v YWtmi 6PttH*4«K««ttfc>< 

^«8i6 t^v+yym* 7 toson>^^ 

[0 0 10] fifth:, 01lc*Lfc7£7^7vHJ* 

xgfts^sia^ft&H^icMiii-rs. isms 

«ltt»5XXtt53W*640, C©Hig»fcl©± 10 

c<D*mmm i o a 5 onns^jgjptcit^bfc^iie 

SS"j3yfr&ft»K «Mh7>^X^©flStt«i:tT 

trs i o 2 frttzr-himmzfmtZo zzr\ 
*mwmm i o <otmt lt boras' u a ^one* 

**i:LT«:S i 0 2 ©ASK, S i U s Pmit*>*A>RXf 
ctiBOWMBKfflV^TtAVo 20 
[0011] B*SK 1 ©±Kj£filS8S8, 
MISG, SfitJlElgl 4H^^{il^-r5o 
MJEC V Dfcfc J: 0 3 5 0naSA®Mir?$tttl3'U 3 
>£«*Lfcft, *«%*F-£^LTffi&*lfc£0 

y-h«iGRtf*|lftE»l 4<D#mtLX 
tt» ^ttfi'>U3>Ofl!UC» Ta, Mo, Al, Cr| 

©^g^ne.©^';-^ f, #y-»M F<f*fflv»rti 
m>\ zomKLx, *mwmio, ?-vwmik 
TSf-YnMQ.frttzmmvvy ?x z m&z n, 30 

x 2 a y b-^-ST'fe § * tfmv&x $ mm* 
1 3fcjBia*nSo 

[0 0 12] #£fJECVD&{C<fc0 6 0 0raiii{IjK©ll 
j¥T*PSG^**6*LmiJgfB*6lilil 5***T*. 
<:©8!ig|i8t6g§ii 5tt±iSLfc£ffle«8, 7-h 
KG, ttflbGttl 4***ffll/rvV5. <:©SfiieiH 

anil 1 5 {c^siji h 7 >s>x*©y-xfw* s * f U 

s 0 m 1 sf^*6^^ 1 5 co±iatmmm 9 -f>? itasffi 
11,1 2*v^->y0^nTv^o x/< 
>y * u y^ffit J; 0 6 0 0nrilft©iWe7;PS-»>A 

m&mm 11.12 eftii-r*. -£©3inj«® 1 1 « 

*-)i*ftLrmm f 9 y k w ymwv \cm 
«■*-*. ztit>m^w&§mft\\&w& 1 1. 1 2©# 

Hfcl/TH:, AlOfl&fc, Ta, C r. Mo, Nlf^ 50 
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[0 0 13] @J§£ll9*3ltMI&l 1. 1 2©±lC{i 

^2Jiiffl*fiBaii 7^«si*nTfeo, cne.^Ma-r 

So ®mf. mffiC V Di£C<fc 0 6 0 0nm@JS©MJ?T* 
PSG*li«ILTSg2lH*6!iflll 7*J^J«-rSo £© 
$2JI!BlftllKl 7fcti§im««8l 2\cM?Z>3yft 
h*-;i/C#i?fln£titvSo £©fi2jfra*feiUIi 7 

©±{C«VX^3l)tlil 6M&OVW FJDtlSl 6 Ptf 
»ja**iTV»*o 0fl*t£ X/S>y *'J y^ffifc**) 2 5 
0nmgfi©§tJ?T'T i *Jt«U i!f£©j£Kfc/<*-y 
^LTVX^Jgftlg 1 6M&tf^>y KSftH 1 6 PCAO 

«{S^3>'^^FbTV^o -7?> /tyKXJKHl 6P 
«BU^tfc3^^^h*-;l/C^LT?ltH«@£2K 

3^*£hLT^So VX^JgftJll 6M«^^il^ 
[0 0 14] VX^ilftJil 6M&tf>WF»fclll 6 

p*»« , r*«ifc¥fflfi«i 8jw»j«*nT^«. <!© 
^fi^-rs^ic+^ff^wtrv^o ¥fiffc§ii 8 

©affiliBS^*^®*^^ & 0 , *©±fcH**S 6 
lCt±*©4ig®©g||*i^V^TM^Hia^#ffit^V\ ¥ 

lOTrtt-pftB-ntfasttv^. ^^^> ®^«@6©x 
tia(a*«46s©tc»)i*7 ^ y frmmzm^x^ 

So 

[0015] c©ft, jpfiftiii 8<D±.\cmmmm6* 
K,m%o * y y^ftc* o 3 o ± 5™ 

/w=.yifLxmmn®6izimx-?%o ^e.^, £©■ 
^wsse^sa-rs^^'Ms F^F©Eiei«is*^fli 

•T5, <l©IB|p]aai*^©7?lnl{i:^try^tTBEl^® 

2 0B£f£<, mmz. *5^<s*^ao»isi«i5*< 

So MSISi . 2©«l«K:«JByi3*i*X'rSo <:© 
IS, KfaWR 2 ic t ^i6BB[pl® 2 0 T tm&Z tiX^ 
§0 COJi, jM»3tt±T#5ElRliii2 0T. 20B 
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[oo 1 6] &*5, ±j&Lrcmnmmx*&, xjy?> 
7 1 bxmm h ^ * ^ £ s * 3 mm?z 

&m-wmn-&m (mim) m^m^zm^m^x 

m^zm&it. -rwtKV&mmmmm®. z^ 
m?. m i <Dwmm^mmmiR i wimif, % \ <dm 
mmtizmtzm z vwmnttfam. z mimftz, 

ymmv immn® 6 ztmu v-xn$ s icmm 
mtfmmLx^&o L^L^e>, mmcim^M3 
*x.mmt%%,, mmh^y^^<Dv-xmmsR 
xs y w ymmmx^.mz=t<Dm\f)^m a 0 

[0 0 17] 

4 v ?y m'mzffiiLxwazmibzymm^ 

0nm~6 Om<D%mX*Wf&itc<tlX^&<, Z.(Dmc, ®* 



* mws.<om±m\cmtmmnm^nmitt^x\ 
7\>ymmnfc3&t%rt7t>'z.* j to'fc\L. mmm® 

mmmffimx$>%<> 

[ft^M 
10 l 

2 *f|Slgffi 

3 $n/i 

5 ttfaim 

6 a**B 

7 Mvi-yfm? 

2 0 B IHlRlffi 
2 0T BHlRlffi 
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